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ABSTRACT
Understanding what motivates pUblic perception and actions is important
in assessing public response and forecasting the success of resource manage-
ment plans. Failure of the policy makers to foresee public reaction can result in
expensive delays, bad press and lengthy court battles which at best, increases
the cost of implementation and at worst stops resource management projects
altogether. An endangered species management program was stopped at the
Seal Beach National Wildlife Refuge in Southern California when an animal
right's organization protested the euthanizing of non-native red foxes which were
decimating endangered populations of California Least terns and Clapper rails in
the coastal wetland. The animals right's organization valued the red fox and
perceived the management practice as unacceptable. This study was conducted
to determine the perceptions of the general public in regards to the species
involved and management plan. Through a survey of a three specific sample
populations, it was found that over half of the respondents valued the endan-
gered birds and believed that they should be protected even if it meant
euthanizing the red foxes. The public would have preferred' other methods to
remove the foxes and protect the birds but were not willing to pay for alternative,
more costly management practices. Final'ly, the pUblic had a clear preference for
a "natural" management plan in which native coyotes were re-introduced to the
coastal wetland to establish a better balanced habitat.
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CHAPTER ONE
STATEMENT OF THE PROBLEM
A. INTRODUCTION
Public perception is playing an increasing role in wildlife and habitat
management. Understanding these perceptions is now a fundamental
component of a successful management program. Various sectors of the public
may view the use of a natural resource quite differently from the resource
manager. Even when managers and the public share the same basic goals, the
public response may come as a surprise to policy makers who do not fully
understand the components which influence public perception and reactions.
Public beliefs, values and attitudes must first be brought to light early in the
decision-making process to better incorporate such reaction into specific
environmental decisions (Vining and Schoeder, 1989). Of importance is the
presence of conflicting views about controversial uses of public resources. As
society's increasing demand for development encroaches on public lands,
clashes of interests are frequently present in resource management.
A lucid example is the case of the black-tail deer's periodic population
explosion on Angel I's'land in San Francisco Bay. When wildlife managers
started to cUll the herd on the island' to protect the vegetation, prevent erosion,
and reduce deer starvation, an animal rights group sued for protection of the
deer. The government agreed to relocate the deer to designated areas on the
mainl:and (White, 1981). After almost $100,000 was expended, 85% of the
relocated deer were 'killed by disease or struck by automobiles. The follow-up
study of the relocated deer concluded that the low survival rate of the animals
1
did not justify further relocation (O'Bryan 1985). The costly- mistake of Angel
Island points to the need for policy makers to better understand public
perceptions before undertaking an action and to address the public's concerns
while, at the same time, educating the pubHc about ramifications of the
proposed solutions.
The purpose of this thesis is to address policy makers' needs by
identifying the public's views, beliefs, perceptions and preferences relevant for
a specific case of regional endangered species management through a survey.
The study area is the coastal wetland of the Seal Beach National Wildlife
Refuge (SBNWR) which is managed by the United States Fish and Wildlife
Service (USFWS) and located on the U.S. Naval Weapons Station at Seal
Beach, California (Figure 1). In order to assist the wildlife managers responsible
for selecting an appropriate strategy to protect five species of endangered birds
in this area, a survey of the human population was conducted. The impetus for a
public perception study was a controversial USFWS management program
which involved capture and euthanization of non-native, non-endangered red
foxes that preyed upon the native, endangered birds.
This study poses three research hypotheses with respect to wildlife
habitat management:
1. The public 'has a greater preference for protecting
endangered birds than protecting the non-endangered
red foxes.
2. The public places a higher value on a native species t,han
on a non-native species.
3. The public prefers relatively "natural" management
solutions over non-natural management strategies.
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The significance of this study reaches beyond the coastal salt marshes of
California. Establishing procedures for multi-species management or "habitat
management" is becoming a crucial issue as urban areas encroach on more
and more undeveloped public lands. The USFWS foresees many more cases
.in the future of conflicting public val:ues for one species over another. In order to
resolve these conflicts, public involvement should be encouraged in the
decision-making process. The key is to identify public perceptions and opinions
concerning the habitat management pol'icy, educate the public if incorrect
information is detected and present the policy in such a way as to address as
many public concerns as possible. Knowledge gained about public
perceptions and educational needs from this study wiU be available to resource
managers in establishing viable policies for the study area.
B. PREVIOUS CASES OF NON - NATIVE ANIMAL MANAGEMENT
Non-native and feral species invasion is not new and not limited to
California coastal wetlands. Studies have investigated various methods of
predator and non-native species remova'l. These include studies ranging from
cost effectiveness to endangered species survival rate. The following case
studies review the reasons, methods, and public responses to predator and
non-native species removal.
Sometimes public wishes are for predator removal. In these cases the
public is in favor of any method to remove the specific animals. For instance,
the public demand for waterfowl resources, specifically for hunting, prompted
the resource managers to address the issue of predator removal to increase
nesting success rates (Balser, 1968; Smith, 1973; Crabtree and Wolfe, 1988).
Methods such as trapping and poisoning of target species were used to meet
these goals. Hunting from helicopters and the ground was undertaken to
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reduce the numbers of the introduced Asian water buffalo in Australia. The
buffalo caused environmental damage in Australia and carried a bovine
tuberculosis which may spread to domesticated herds and present an economic
threat to the cattle industry of the region. Management studies which
investigated the cost effectiveness of attaining goals of protecting domestic
cattle and reducing environmental damage, made no mention of public protest
(Ridgepath and Waitman, 1988).
The seemingly straightforward methods of predator removal by trapping,
hunting and poisoning raise both environmental and ethical issues. In addition,
there is a growing protectionist opposition to culling animals for any reason
(Gentile, 1987). Similarly, public awareness and opinion have modified
resource managers' procedures for habitat and native species protection in the
Anza Borrego Desert State Park in southern California. Feral cattle have been a
major resource problem in the park since first documented in 1972. They
directly compete with the desert bighorn sheep for food and water and also
transmit exotic diseases. An attempt to pass legislation in the California State
Senate allowing park officials to shoot feral cattle met with fierce opposition
from the California Department of Agriculture and the State and County
Cattlemen's Association (Jorgensen, 1987). In 1987, money was allocated to
capture and airlift the cattle from the park.
The enactment of the Wild Free-Roaming Horse and Burro Act of 1976
was established in response to public protest and public attitude change
towards hunting of animals (Bureau of Land Management,1984). Prior to 1971,
wild horses and burros were removed from federal lands, throughout the United
States, and destroyed, because they were perceived as "nuisances".
Increasing environmental awareness in the early 1970's may have led to the
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passage of this federal legislation which now protects these "l.iving symbols of
the West".
Potential conflicts arise when the public's general awareness of
environmental issues does not encompass the ecological goals of the resource
agencies. Adams (1988) questioned the ability of resource agencies to address
the expectations of a growing urban, non-hunting population. For example,
destruction by feral pigs and goats on islands seems to be evident world-wide.
A non-native goat removal program was undertaken to arrest island habitat
damage occurring on San Clemente Island, California (Chambers Consultants,
1980). Due to native, threatened vegetation destruction caused by the feral
goats, the Navy initiated a goat removal program which included ,hunting of
these animals. When this became public, special interest groups intervened
because they viewed this action as "inhumane". After many years of delay and
great expense, the remnant goat population is being eradicated (Larson, 1990).
As recently as January, 1990, the~ Diego Union reported that animal rights
activists criticized the mass killings of goats on Santa Catalina Island and
threatened legal action to stop the killing. Biologists, leading the hunt, have
removed as many as 3,000 goats in an effort to protect native species such as
the Catalina mahogany and the island fox which are found on this island
located 22 miles off the southern Californian coast (Anon, 1990). Public
perception does not always favor the native species. The removal of feral
animals in Hawaii created just the opposite problems. Recent studies
described the impacts of introduced species in Hawaii and possibilities for
preserving native biota of the region's national parks through feral animal
removal (Loope,1987; Stone and Loope, 1987). Citizens were allowed to
participate in the pig and goat hunts in the national parks as a means of animal
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removal. The park rangers were surprised to find the citizens. re-releasing the
captured pigs to ensure a good hunt the following year.
~ubl,jc participation has brought about some dramatic and broadly
sweeping changes in policy. However, usually the special interest groups have
been created for purposes of reaching a single environmental goal or objective.
If that is the case, the organization may lose sight of the overall impact on the
environment (Soden, 1988). For example, researchers have noted the public's
tendency to anthropomorphize animals and interfere with species' natural roles
in the env,ironment. Blumenthal (New York Times, 1989) provides a particDlarly
vivid account of such an incident involving endangered sea turtles on the
Galapogos Islands. Members of an American tour group spotted a newly
hatched sea turtle emerging onto the beach before sunset. Despite warnings
from their local guide not to interfere, the group rescued it from an avian
predator. Given a false signal of safety, a large number of hatchling turtles
followed from the nest too early and headed towards the sea, only to be
engulfed by the awaiting birds still fora9'ing during the daylight hours. The
group watched in horror as all the young turtles were eaten, realizing that their
well-meaning intention to save one turtle led to the demise of an entire nest of
an endangered species.
Another instance of well meaning, but ill-informed, individuals harming
the very environment they want to protect is the case of the cowbird trapping
project in San Diego County (Miner, 1989). The non-native cowbirds were
trapped and removed from the riparian habitat where they were parasitizing the
nests of the endangered least Bell's vireo. The public viewed the traps with
live "bait birds" as cruel treatment to the birds. As a result the public vandalized
the traps and released the birds. The vandalism stopped only when the
managers attached hand-written notes to the cages which explained the
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trappi'ng procedure, reasons for the project, a"d ensured that the "bait birds"
were not being' mistreated. It was also discovered that some birds were still
being removed from some traps not as an animal rights protest, but because the
trapped birds provided an easily accessible food source for immigrant
populations in the San Diego area.
C. DESCRIPTION OF THE STUDY AREA
The management project addressed in this thesis looks at a more
complex and controversial endangered bird enhancement program at the Seal
Beach National Wildlife Refuge in Seal Beach, California. The city of Seal
Beach is located north of Huntington Beach and lies on the boundary of Orange
County and Los Angeles County (Figure 1). Hi,storically, Orange County's
coastline has been developed for the tourist and resort industries. Seal Beach,
originally known as Bay City, was established in the early 1900s as a resort
town for inland residents. Hotels, bathhouses, and dance halls were bum by
developers for the influx of the new visitors. It was not until 011 was discovered
in 1926 that Seal Beach developed into a residential community. Today, this
18.2 square mile city supports a population of 25,975 (1980 census). The mile
long beach is used for marine recreation such as surfing, swimming, and fishing
(California Coastal Commission, 1987).
The north coast of Orange County contains some of the healthiest and
largest remaining wetlands in southern California including those in Anahe;m
Bay, Bolsa Chica, and Upper Newport Bay (California Coastal Commission,
1987). The coastal wetlands of Orange County provide habitat for a myriad of
species, as well as protection to coastal areas from storms and erosion. They
a'iso function as natural flood control and provide hours of recreation for birders,
hikers, and naturalists. Furthermore, wetlands are an important source of
7
Figure 1. Regional Map
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satisfaction to many people beyond the use of the resource. As with other
natural habitats and environments, satisfaction is derived from knowing that the
wetland and associated species exist and the option is available to visit the
area at some time in the future (Croke, et aI, 1987).
Anaheim Bay, which is located in Seal Beach, was once part of an
extensive system of coastal marshes. Anaheim Bay, like most of California's
coasta'i wetlands 'is an estuarine salt marsh with associated tidal channels and
mudflats, formed where freshwater streams meet the sea. The range and extent
of this system has been greatly decreased in the last 100 years. Farmers began
draining the bay's marshland in the late 1880's. In 1944, the U.S. Navy
acquired 5,000 acres of the bay for construction of the Naval Weapons Station,
which receives, stores, and issues ammunition for the Pacific Fleet. The Navy
constructed jetties to form the outer harbor, dredged the inner harbor and built
wharfs, docks and other facilities in part of the marshland. In 1954, 011 drilling
began in the bay from the manmade "Oil Island" and in 1962, the community of
Huntington Harbor was developed (Figure 2). In 1972, the 911 acre Seal
Beach National Wildlife Refuge was established in reaction to a proposed
freeway which would cut through the bay's remaining marshland and upland
area (Figure 3). The refuge is located within the the U.S. Naval Weapons
Station and there is no public access. (California Coastal Commission, 1987).
Although oil drilling continues in Anaheim Bay, the marshland is highly
productive and receives ample tidal circulation. Located on the Pacific Flyway,
the diverse salt marsh community includes a wide variety of native p'lants and
offers ample feeding and resting areas for migratory shorebirds and waterfowl.
The upland area consists of open fields and agricultural lands; it supports
migratory Canada geese, a variety of birds of prey, opossums, harvest mice,
skunks, and non-native red fox.
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Figure 2. Vicinity Map
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Several federally-listed endangered p.lants and animals are found in the
911 acre coastal salt marsh at Seal Beach, including the California least tern,
the light-footed clapper rail, the California brown pelican, American peregrine
as well as the state-listed Belding's savannah sparrow (California Coastal
Commission, 1987). In recent years, USFWS managers have devoted efforts to
protect and manage these species such as salt marsh restoration, habitat
enhancement, research, monitoring, establishing artificial nesting sites, and
predator control. However, reductions of endangered birds' fledglings and
eggs in the early and mid-1980's and increased sightings of non-native red
foxes on the Refuge prompted the U. S. Fish and Wildlife Service to take
stronger protective acNons.
D. BACKGROUND FOR STUDY
1. Habitat ~Qss
The dominant cause of species extinction today is habitat alteration,
which may mean reduced availabil'ity, reduced quality, or complete Iloss of
habitat (Terborgh, 1974). California has the largest number of extinct and
endangered species in the United States. The primary cause of California
species' demise is habitat alteration and destruction (Miner, 1989). In southern
California, habitat alteration consists of filled wetlands, induced changes in the
natural drainage patterns, and the conversion of lands to agricultura~,
recreational, urban and suburban uses (USFWS, 1990). With habitat alteration
and reduction, natural migration corridors are destroyed which results in
isolated, fragmented and small animal populations. When this situation
continues over an extended period of time, the isorated population's genetic
variations decrease. This, in turn reduces the population's capability for
adapting to environmental changes and reducing its ability to rebound from
natural random population fluctuations (Terborgh, 1974).
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The Anaheim Bay salt marsh system and the surrounding uplands and
open water provide essential habitat for endangered California least terns and
light-footed clapper rails (Figure 4 and 5). The least terns arrive in California in
early April each year to ground nest in colonies on undisturbed dunes and
sandy beaches along southern California's coast. They also require shallow,
sheltered bays and estuaries for foraging (USFWS, 1985a). In mid-September,
the young of the year have fledged and the colonies disperse. Due to human
development and recreation activities along the coast, the least tern is in danger
of extinction. Historic nesting sites are now public beaches and foraging areas
have been greatly reduced. Similarly, the light-footed clapper rail is
endangered mainly because of loss of salt marsh habitat in southern California.
The clapper rail is a year-round resident of the coastal salt marshes, depending
on extensive stands of cord grass for cover and foraging areas (Flanagan,
1989). The salt marshes, bays and estuaries have been reduced to small
patches which are becoming more isolated and vulnerable to impacts. The
clapper rail populations which inhabit these marshes are also becoming
isolated and increasingly more vulnerable to predation, disease, pollution and
other local catastrophes (USFWS, 1985b).
The Seal Beach Refuge populations of light-footed clapper rails and
California least terns are crucial components for the recovery of these species.
They are needed to sustain the genetic health and diversity of the species
(USFWS, 1990). As their populations become further fragmented, isolated and
preyed upon, the importance of maintaining and enhancing their habitats and
populations on the Refuge becomes even more critical.
13
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2. Predator Impacts
The introduction of predators by humans, both intentional and
inadvertent, has contributed to numerous extinctions worldwide during the last
400 years (Smith, 1977a). The already fluctuating and dangerously low
populations of Californian least terns and light-footed clapper rails on the
Refuge signal the importance of carefully managing their recoveries to more
stable numbers. Thus, predators pose a significant threat to the precarious
populations of endangered species inhabiting the Refuge. Monitoring
programs have documented numerous incidents of predation of endangered
species by a variety of mammalian and avian predators (USFWS, 1990). Since
the tern's and clapper rail's populations are so low, the predator-prey balance
has been upset to the point that even natural predators pose a threat to the
bird's survival. Introduction of another predator, not to mention, a non-native
species, could lead to the destruction of the endangered species population on
the Refuge.
Beginning in t,he late 1970's and contirnuingr into the 1980's increased
sightings of the predatory, non-native red fox were recorded on the Seal Beach
Refuge (Figure 6). It is most likely that these foxes were introduced from the
Midwest or Rocky Mountains regions of the United States for fur farms, hunting
clubs and other human activities (USFWS, 1990). This highly adaptable
predator is rapidly expanding its range in California, which now includes
coastal areas of southern California, the San Francisco Bay Area, and
extensive areas of the Sacramento and San Joaquin Val11eys.
The USFWS (1990) considers predation by the red fox the most serious
limiting factor to populations of the California least tern and the light-footed
clapper rail on the Seal Beach Refuge. As sightings of red foxes on the Refuge
became more frequent, the number of successful nesting pairs of least terns
16
Figure 6.
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and' clapper rails decreased. Evidence of red faxes, such as tracks, hair, and
droppings were found at active clapper rail and least tern nesting sites where
eggs and fledglings had been lost. When the red fox removal program started
in 1986, there was a significant increase in nesting pairs and fledglings of the
birds (Figure 7 and 8).
3. Animal Rights Lawsuit
Since the evidence strongly suggest that the culprit in the reduction of the
two species is predation by red faxes, a non-native, non-endangered species
accidentally introduced by humans to the Orange County area (Roan, 1987),
the USFWS began a capture/euthanasia program of the red foxes from the
Refuge. In response, a suit was filed by an animal rights organization (Animal
Lovers Volunteer Assoc., Inc. vs Carlucci, Secretary of Defense, 1988) to protect
the red faxes both on the Naval station and Refuge.
The animal rights organization claimed that the U.S Navy and the
USFWS did not comply with the National Environmental Policy Act by preparing
a fu'll scale Environmental Impact Statement (EIS) before proceeding with the
plan to control red faxes on the Refuge. They sought a preliminary and
permanent injunction halting the red fox control program until an EIS was
prepared. As a result, the court delayed action on the endangered species
protection program at SBNWR for two years on the grounds that the
socioeconomic assessment 'had not been included in the Environmental Impact
Statement.
4. Management Strategies
The National Endangered Species Act of 1973 (Public Law 93-205;87
Stat. 884), directs all federal agencies to conserve listed threatened and
endangered species (plants and animals) and their habitats, and to take
18
Figure 7.
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Figure 8.
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Source: USFWS, 1990
measures to ensure that species do not become extinct. As mandated in this
Act, more intense management and protection actions were required on the
Refuge as a result of the damage caused by the red faxes (Dept. of Interior,
1986).
Since the mid-1980's, predator control has been a major component of
managing and protecting endangered species on the Refuge. From 1980 to
1984 walk-in cage type traps caught a total of 88 predatory mammals, including
three red faxes, on the Refuge. These animals were released on the north side
of the Naval Station (USFWS, 1990). It is noted that red faxes are difficult to
capture in these type of traps. Between July 1986 and September 1989,
trapping and removal of predators, using padded leg hold traps, produced a
total of 432 predatory mammals, including 275 red faxes. Managers were faced
with what to do with this unexpected large number of non-native red faxes
caught on the Refuge.
The five alternatives considered by the managers are outlined below:
a) No Action: This would return to the historical policy of
allowing red faxes to exist on the Refuge. This alternative is
unacceptable because the red faxes will eradicate the
endangered birds.
b) Trap and Release in Wild or Transfer to
Zoos/Research Facilities: The red faxes could not be
released within California since they are not native to the State
and there is already an overabundant number present. Due to
their great adaptability, the red fox is the most widely
distributed carnivore in the world (Lloyd, 1980; Voight, 1987).
In fact, throughout much of its range, the red fox has a bounty
on its head (Burt, 1976). As a result, no places were found that
would allow their release. Since these animars are common,
very few zoos need additional animals for their exhibits.
Furthermore, any red faxes removed from the Refuge would
have to be quarantined before transfer (McCoy, 1989). This
would entail holding the animals in pens which incurs Qireat
expense for food and maintenance. Animals kept in the
holding pens have a greater tendency to j,njure themselves, are
more susceptible to illness and have a higher rate of death.
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Animals would be transported out-of-state by air since trucking
companies would not assume the responsibility for the care
required of live animals on trips of this length. Of the 275 red
foxes removed from the Refuge, only 16 were able to be placed
in permanent captivity (USFWS, 1990).
c) Trap and Euthanize: This was the method in force when
the animal right's organization filed suit. This method of
predator control will resul't in the death of individual animals.
However, as a species, no significant impacts will occur.
d). Fox-Proof Fence: Erecting and maintaining a fence
around the Refuge would be extremely costly and may not be
that effective. Red foxes may be able to dig under the fence to
enter onto the Refuge. A fence would be invasive to the natural
environment and disrupt natural corridors of native species
present on the Refuge.
e). 'Reintroduce Coyotes: Coyotes, a native species in
coastal wetlands of southern California, were removed from the
'Refuge. As the next predator on the food chain, red foxes
would be displaced and controlled if native coyotes were
reintroduced to the area. Reintroduction of coyotes would
provide the least amount of "non-natural" human intervention.
Uwould represent a step towards native ecosystem restoration.
Even though coyotes are a'iso a predator, there is evidence that
they evolved and coexisted with least terns and clapper rails
and the birds sustained healthy population numbers (USFWS,
1990). There may be some concern from people in the
adjacent neighborhoods of the perceived dangers associated
with the presence of coyotes.
E. DESCRIPTION OF PROBLEM
It is clear from the many cases of feral and non-native removal programs
that management strategies may be met with a variety of public responses. The
views and perceptions of the public can have a direct impact on the success of
any management program. At times perceptions that do not reflect current
knowledge about the ecological relationship existing within a given ecosystem
can be detrimental to the very environment the public wants to protect.
In previous instances, controversies about wildlife management
strategies have revolved around protecting wildlife from the pressures of
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development or saving the environment from commercial interests. In this
study, the controversy pits one animal species against another: an introduced
mammal and a native endangered bird. Wildlife experts at the Seal Beach
Refuge agree that both can not be protected in the same habitat because of the
precariously low populations of the endangered birds and the highly successful
predation behavior of the red fox. This study wiU test if, in fact, the public
perceive this dilemma and whether or not they prefer to protect the endangered
birds even if it means the demise of the faxes on the site. It will also test
whether the public values native species more than non-native species, and the
public's preference, regarding the level of human intervention versus more
natural approaches to resolving this management predicament.
The methodology which was used to evaluate public perceptions of
these complex issues in the Seal Beach Wildlife Management Area and the
sample population will be described in Chapter Two. The data are presented in
Chapter Three. Findings and analysis are discussed Chapter Four. Caveats,
conclusions and suggestions for further research are discussed in Chapter Five.
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CHAPTER TWO
METHODOLOGY
A. MEASURING PUBLIC PERCEPTIONS
The wildlife management studies in the previous chapter point out the
need for delineation of public perception early in the program planning process.
Understanding what motivates publlic perceptions and actions is important in
assessing public response and forecasting the success of resource
management programs. Failure of the policy makers and resource managers to
foresee public reaction can result in expensive delays, bad press and lengthy
court batUes which at best, increases the cost of implementation and at worst
stops the projects altogether. A variety of environmental issues have been the
focal point of research on how to measure public perception and community
values.
For example, Wachs (1969) introduces several methods for urban
transportation planners to assess community values of proposed projects.
Originally, the criterion for assessing a transportation facility was its efficiency of
movement. However, community reaction against air and noise pollution, land
use and neighborhood changes of such projects made it necessary for planners
to identify each community's views. The insight into public preference for
natural features in landscape is of importance to natural resource planners as
competition and pressure for developing lands increases. Shafer (1969) asked
respondents to rank various photographs of typical wildlands in the United
States, excluding seashores, on a 1 -5 preference scale. In another visual
preference study, McCool (1986) surveyed special interest groups and
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management professi'onals to evaluate how the public perceives the visual
effects of timber harvesting.
Coastal resources have also come under increasing deve1lopmental
pressure, to the extent that some feel the natural beauty of the coast and marine
resources have been sacrificed to the economic pressures of development.
The significant feature of Zube's (1970) study on the North Atlantic Seaboard is
its consideration of visual and cultural values in decision making. Smardon
(1983) developed methods for assessing visual and cultural impacts on coastal
wetlands. In order to assist coastal managers in Los Angeles, Banergee (1977)
measured values, preferences, and priorities of the coastal communities.
Audiences evaluated, through questionnaires, short films of the Los Angeles
coastline. Thils study integrated how the public visually perceives the coast and
evaluates different coastal developments. In another case of measuring coastal
resource values, Hageman (1985) surveyed Californians to elicit pubHc
perceptions of marine mammal protection programs with the purpose of
providing information to federal fisheries management agencies where marine
mammal and fisheries interactions were occurring.
In the studies listed above, communities' values and preferences have
been measured and identified in regards to environmental controversies; timber
cutting versus natural landscape preservation; coastal development versus
pristine vistas; marine mammals protection versus commercial fisheries;
development against the environment; industry against preservationists.
Generally, there are delineated sides to the issues and the public aligns
themselves on one side or the other; as in the cases of loggers versus Friends
of the Spotted owl, or wha'iersversus Green Peace. However, in the case of
managing wildlife at the Seal Beach National Wildlife Refuge, the lines are not
that clearly drawn. There is no one group profiting economically at the expense
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of a resource. In fact, the opposing sides both want to protect animals; furry
mammals versus secretive birds. The survey described in the chapter which
follows will examine the values of the public towards the different, non-market
animal species; red foxes and endangered birds.
Severa:1 survey prototypes have been used in public opinion polls to
ascertain perceptions of controversial federal management plans. The Likert
method of evaluating public perception has been used frequently in public
policy assessment. The Likert scale is a bipo~ar attitude instrument where the
scale ranges from one to five, with one being "Strongly Disagree" and five being
"Strongly Agree" and three being "Neutral". For example, Fabos (1979) utilized
a Likert perception scale in a study of metropolitan landscape planning in the
context of ecological compatibility. Ives and Furuseth (1988) studied public
views of strategies to address coastal erosion by using responses on a Likert
scale. Fletcher, et. al (1989) measured with Likert-type scales the perceived
importance of safety-related services at beach parks as well as the performance
of managing agencies providing the services.
The Likert method was selected for the Seal Beach National Wildlife
Refuge. A limitation with the Likert scale is that it does not establish known and
equal j,ntervals (we do not know if "Strongly Agree" and "Agree" are the same
sized interval as "Strongly Disagree" and "Disagree"). As a result, it could be
misleading to add these numbers together and average them. Therefore, the
results in the Seal Beach NWR survey will also be presented as median values.
This procedure has been used by Manheim and Rich (1986) who suggested
that a more accurate measurement may be to calculate the median in order to
provide a "vote" type response for each statement.
Other methods of measuring public perceptions may not have the
measurement interval problem, but other limitations rendered them
26
inappropriate for the Seal Beach study. The more sophisticated Guttman
(Garson. 1976) scaling technique was not appropriate as it aims for
unidimensionality; that is. measuring only one underlying dimension. This
study is interested in measuring several perceptions of the the public which may
or may not be interrelated. The Semantic Differential scaling procedure is a
method using descriptions to measure a respondent's aWtude and awareness
of different issues. This procedure was not chosen because it is primarily
designed for providing broad indicators of general precepts rather than allowing
empirical measurement of relative scaled values associated with specific
issues. The potentially more refined Thurstone scaling technique was not
chosen due to funding 'limitations which did not allow for the two step
procedure. This procedure allows for selection of Lickert-type statements from a
very large sample (100 or more) of statements which are statistically analyzed
in the first step. However. extensions of the study might include an effort to
develop a Thurstone scale for further analyses of public views on endangered
species management in the future.
A contingent valuation question was included at the end of the survey (If
a place were found to hold captured red foxes. how much would your
household be w'illing to contribute to a fund?). Even though this methodology
offers advantage of comparibility across questions, it was not appropriate for the
entire study. While the contigent valuation is used to measure the value the
public places on perserving, protecting or replacing specific items, i.e., clean air,
target species, open space, this study attempted to also ascertain public's
perceptions and beliefs related to the disposition of captured red foxes.
Furthermore. the contigent valuation methodology may present biases in the
findings. It has been noted that respondents may overstate their value for the
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resource in question in attempt to compensate for how they think another
segment of the population may respond (Schulze, 1981).
B. SURVEY INSTRUMENT DESIGN
The measurement instrument was constructed to obtain public
perceptions of management programs for the study site as a necessary part of
the Environmental Impact Assessment process. The focus of the questions
aimed at uncovering if the public valued endangered birds more than non-
endangered red foxes, valued native species more than non-native species,
and has a preference for less human intervention management strategies for
the Seal Beach Wildlife Refuge. The findings of Dillman (1978) on the efficient
and unbiased application of survey techniques were followed closely during all
phases of construction and administration of the survey instrument. Dillman's
important recommendations were incorporated into design. These include
statements identifying the study and surveyors as University-based (to avoid
having respondents align themselves for or against a survey sponsor), stating
all explanatory materials without emotional words or references, and using
short, concise survey questions to avoid confusion and to increase the
respo nde nt partici pati 0 n rate.
Survey respondents were a broad sample of the residents and visitors of
the Kern Wildl'ife Management Area which included Los Angeles County,
Orange County and San Diego County. The Seal Beach National Wildlife
Refuge was located in this USFWS management area. The Likert Scaling was
used to survey three representative samples to measure. the degree to which
the potentially affected population agrees or disagrees with various policy
statements (Garson, 1976). Using on-site interviews and telephone surveys a
variety of habitat management statements were presented in random order to
cover the spectrum of policy options. United States Fish and Wildlife Service
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experts were consulted in construction of sUNey statements. A copy of the
complete sUNey is provided in the Appendix.
A short description of the Endangered Species Protection Program Study
was provided to all respondents. The study description was limited to factual
statements about species' relationships in the coastal wetl1and environment.
The location and size of the National Wildlife Refuge in Seal Beach were
specified. Respondents were informed about the mandates of the National
Endangered Species Act, and were told that their opinions/perceptions of pol,icy
options which coul'd be chosen to meet the Act's mandates would be made
availab'le to government planning agencies.
All respondents were asked to answer fifteen statements. The statements
can be categorized as follows:
• Endangered Birds versus Common (Non-Endangered) Mammals
(ENDANGERED):
These statements are designed to test whether the public prefers
protection of endangered birds over red foxes.
Native Species versus Introduced (Non-Native) Species (NATIVE):
These statements were used to test whether the public values the native
bird species or the non-native red foxes.
Human InteNention versus Natural Management Strategies
(MANAGEMENT):
These statements seek to test preferentia'i differences in terms of
management strategies using a high degree of human inteNention rather
than more "natural" approaches.
• Recreation Values (RECREATION): As requested by USFWS managers,
these statements were included to collect general information on public
values concerning recreation possibilities at the site.
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A listing of the fifteen specific statements are grouped by category and is
provided below:
ENDANGERED
1. Even if non-native red faxes must be humanely put to sleep, endangered
birds must be protected.
2. Protecting endangered bird species is not an acceptable reason for
destroying the birds' predators.
3. Even if endangered birds and their eggs are eaten by non-native red
faxes, the non-native faxes deserve equal protection.
NATIVE
1. Red faxes represent a nuisance to native wildlife in Southern California.
2. Non-native species are an environmental hazard in the state of
California.
3. I value California native animal species more than introduced species.
4. The presence of non-native red faxes represents a potential danger to
nearby neig hbo rhoods.
MANAGEMENT
1. Introducing coyotes to control red foxes is preferable to human control of
the fox population.
2. Introducing coyotes as natural predators is the most humane method of
endangered species protection in the control area.
3. I would feel better knowing that captured red foxes were permanently
caged rather than humanely put to sleep.
4. Ilf a place were found to hold captured red foxes iln captivity, my
household would be willing to contribute to a fund.
5. The presence of coyotes represents a potential' danger to nearby
neig hborhoods.
RECREATION
1. I enjoy bird watching.
2. I enjoy or would enjoy seeing free-roaming red foxes.
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3. If the Seal Beach W,ildlife Refuge in Orange County were open to the
public, members of my household would visit the site.
This grouping of questions forms the basis for the subsequent analysis.
however, to avoid leading the respondents, the actual order in which the
questions were asked was scrambled within the survey instrument (see the
actual survey instrument provided in Appendix ).
Lastly, all respondents were asked to answer the following questions on
socio-economic characteristics:
1. Were you aware that the Seal Beach National Wildlife Refuge exists
and is home to five (5) endangered bird species?
2. Where are you from? City, State
3. How many times per year do you visit a Wildlife Refuge?
4. Are you a member of any conservation organization?
5. Do you hunt or fish?
6. What is your age?
7. What is your highest grade of education completed?
8. From the categories listed, what is your yearly household income?
A. LESS THAN $5,000 E. $40,000 - $54,999
B. $5,000 - $14,999 F. $55,000 - $69,999
C. $15,000 - $24,999 G. $70,000 - $99,999
D. $25,000 - $39,999 H. $100,000 OR MORE
Questions one (1) through five (5) were asked to gather general
information on interviewees' familiarity with the study area and
conservation/wildlife issues in general:. The purpose of gathering data on
respondents' age, education and income was to identify a profile of the
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respondent group in order to compare respondents' characteristics with those of
the larger population of the study area.
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CHAPTER THREE
DATA
A. SITE SELECTION AND SAMPLE POPULATIONS
As requested by the resource management agency, (the USFWS) for the
study area, the following three sites were selected to collect information on
public perceptions of the Endangered Species Protection Program at the Seal
Beach National Wildlife Refuge:
(1) Seal Beach: 100 on-site interviews
- local
'
respondents (50 individuals at a City shopping site)
- recreators (50 individuals at Bolsa Chica State Beach)
(2) Sweetwater Marsh National Wildlife Refuge :
- 100 on-site interviews
(3) Kern National Wi'ldlife Refuge Management Area:
- 100 telephone interviews
In the city of Seal Beach, one hundred on-site interviews were conducted
to collect the views of residents and those recreating close to the Refuge.
Further, to determine perceptions of individuals familiar wit'h a wetlands
ecosystem and endangered wetlands birds, we interviewed one hundred
visitors at the Sweetwater Marsh National Wildlife Refuge in Chu~a Vista,
California. This alternative site was chosen because of its similarity to the study
area because Seal Beach National Wildlife Refuge is not accessible to the
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public. The Sweetwater Refuge is 316 acres located ten miles south of
downtown San Diego on the San Diego Bay and Sweetwater River.
The one hundred telephone interviews were made to residents
throughout the entire Kern National Wildlife Refuge Management Area which, at
the time of this study, included wildlife refuges in Los Angeles, Orange and San
Diego counties. Respondents were selected randomly from telephone books
such that the numbers of surveys conducted in each county were proportionate
to the current population distributions (Calif. State Dept. of Finance, 1989) in the
study area:
% of Total
Population Population
Los Angeles County (60%) 8,650,300
Orange County (16%) 2,280,400
San Diego County (24%) 3.418.200
TOTAL 100% 14,348,900
B. INTERVIEW DATA
The interviews were conducted between July 18-29, 1989. Of the three
hundred surveys, 296 were completed -- 98 conducted over the telephone, and
198 conducted on-site. The interviewers consisted of two-person teams made
up of undergraduate and graduate students. The interviewers were trained to
collect data without biasing the respondents.
C. SOCIO-ECONOMIC CHARACTERISTICS
Roughly one-third of the survey respondents reside in each of the main
counties in the study area, Los Angeles County, Orange County and San DieQio
County. One percent reside in northern California and five per cent were visitors
from outside the State. Breakdowns by survey site are shown in Table 1.
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TABLE 1. RESPONDENTS' COUNTY OF RESIDENCE
SITES TELEPHONE ON-SITE SURVEYS
SURVEY
,
I
SWEETWATER BEFUGE SEAL BEACH/BOLSA CHICA TOTAL
San Diego County 23 72 0 95
\ Orange County 17 2 63 82
I Los Angeles County 58 9 34 101
(and Central Calif.) I
I
I Northern California - 2 1 3 I
I Other States· - 9 I 1 10
I Other Countries - 4 1 5
-
" 98 98 100 296
The socio-economic characteristics of the responde.nts sampled are
reported in Table 2, with disaggregated results shown for each sUNey area in
Tab'les 3 - 4. Each range for an average shown was derived by using the
standard deviation and a t-statistic to compute the inteNal in which there is a
95% confidence that the average is in this range. Median values are also
shown since the measure is less sensitive to extreme values.
A comparison of the respondents to average Californian households
indicates that the sUNey group is slightly younger, more educated, and perhaps
of higher income than statewide averages. 1980 Census data report an
average adult age in California of 43.5, average education of 12.2 years, and
average household income of $32,602 (1984 dollars, California Dept. of
Finance). However, our study sample was drawn only from southern
Californian households. Of those sUNeyed, both average age and income
were higher among respondents in the Seal Beach area (Table 4), and
education was above average for respondents at the Sweetwater Wildlife
Refuge. The 1980 census data used for comparison because at the time of
this writing not all the 1990 census data was avai'lable.
The data collected on visitation to Wildlife Refuges indicates that
individuals visit the refuge between 3-6 times per year (according
to respondents' own perceptions of what constitutes a "wildlife refuge.") Not
surprisingly, the highest number of visits occurs at Sweetwater Wildlife Refuge;
responses at other sites were varied. Roughly one-third.of the respondents are
members of a conseNation group (one-fifth of the Seal Beach sample) and
about one-third report that a member of the household hunts and/or fishes.
Also, about one-third of those sampled were aware of the existence of the Seal
Beach National Wildlife Refuge; however, at the Sweetwater site only 16%
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knew about the Seal Beach 'Refuge, but in Seal Beach one-half of the
respondents had heard of the 'Refuge.
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TABLE 2. SOCIO-ECONOMIC CHARACTERISTICS
TOTAL (296 RESPONDENTS)
AVERAGE* I
Aware of study site 33%
Annual visits to wildlife refuges* 3.3-6.3 times/yr
Member of conservation group 31% 1
Hunt or fish 36%
I
Age* 36-39 years
Years of education* 14.4-14.9 years
I Annual household income* $39,656-$50,292/year
I
-
"Range values indicate 95% confidence level (t=1.96) that the population average falls in the
interval shown.
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TABLE 3. SOCIO - ECONOMIC CHARACTERISTICS
BY SURVEY GROUP
AVERAGE*
TELEPHONE SWEETWATER REFUGE SEAL BEACH
(n::98) (n::98) (n::100)
I
Aware of study site 36% 16% 47%
Annual visits to wildlife refuges* 1.5 - 3.1 times/yr 4.3 - 111.4 times/yr 1.4 - 6.9 times/yr
Member of conservation group 36% 38% 20%
Hunt or fish 29% 46% 35% II
I
Age* 37.3 - 43.9 years 35.2 - 39.6 years 32.2 - 38.4 years
Years of education* . 14.3 - 15.1 years 14.6 - 15.6 years 13.7 --1"4.5 years
Annual household income* $32,378 - $46,785 $33,576 - $50,604 $37,305 - $63,663
ORange values indicate 95% confidence level (t= 1.96) that the population average falls in the interval shown.
,j:::..
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TABLE 4. SOCIO-ECONOMIC CHARACTERISTICS
SEAL BEACH BREAKDOWN
I I
I SHOPPERS BECREATOBS
I AVERAGE" (n = 51) AVERAGE (n =49)
Aware of study site 65% 29%
Annual visits 10 wildlife refuges" 1.7-11.7 times/yr 0-3.5 times/yr
I
Member of conservation group 29% 10%
Hunt or fish 41% 29%
Age" 34.4-44.8 years 27.8-33.8 years
Years of education" 13.9-15.1 years 13.1-14.3 years
I
Annual household income" $31,836-$74,058/year I $32,554-$63,842/year
,
"Range values indicate 95% confidence level (t=1.96) that the population average falls into the interval shown.
CHAPTER FOU R
FINDINGS AND ANALYSIS
The questions in the survey instrument, as described in Chapter Two,
aimed to reveal if the public prefers endangered birds more than they prefer red
faxes, native more than non-native species, and has a preference for less
human intervention management methods for the Seal Beach Wildlife Refuge.
Thus, the null and research hypothesis are as follows:
Ho a) It is hypothesized that no statistically significant difference exist
between the public's preference for protecting endangered birds
versus protecting red faxes.
b) It is hypothesized that no statistically significant difference exist
between the public's value of native species and non-native
species.
c) It is hypothesized that no statistically significant difference exist
between the public's preference of management strategies for the
Seal Beach Wildlife Refuge.
Hr a) It is hypothesized that the public has a statisticaHy significant
greater preference for protecting endangered birds versus
protecting non-endangered red faxes.
b) It is hypothesized that the public places a higher value on a
native species than on a non-native species.
c) It is hypothesized that the public prefer relatively "natural"
management solutions compared to non-natural management
strategies.
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Data analysis included a comparison of mean values using the Student's
t-test for all questions to test for statistical significance of the difference from an
indifferent or neutral response on the Likert scale. All data analyses utilized
Micro TSP software.
A. PUBLIC PERCEPTIONS
Of the fifteen statements on the public's perceptions of impacts,
respondents were asked first to report where and when they had observed free
roaming red foxes in the State. To provide an indication of respondents'
familiarity with the red fox, the data in Table 5 show how many individuals report
having seen a free-roaming red fox. Overall, less than one-third of the
individuals sampled had seen free-roaming red foxes and one half of these
reported siting dates occurred within the last year. Proportionately, a much
greater percentage of Orange County residents interviewed in Seal Beach
reported sightings. Almost half of the Seal Beach "shoppers" had seen free-
roaming red foxes, and almost 20% of these sightings occurred within the Seal
Beach city area. Out of the total sample, 28% indicate they had observed free-
roaming red foxes; of these sightings, 38% were reported to have occurred
within the last year. Twenty-two percent of the reported sightings occurred in
Orange County.
The histograms shown in Figures 9 - 23 provide the frequency
distributions for respondents' answers to the fifteen statements in the previous
chapter. On a Likert scale of 1 to 5, a response of "1" indicates strong
disagreement, "3" is neutral, and "5" is strong agreement. Visual inspection of
Figures 9 - 23 indicates some possibility of skewedness in the sample.
However, Kmenta (1986) states for large samples (n ~ 30) we can invoke the
"central limit theorem". This theorem states that whatever the distribution X, a
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TABLE 5. RED FOX SITINGS (BY SURVEY GROUP)
I OBSERVED WHERE? SHOPPERS BOlSA CHICA TOTAL SWEETWATER TELEPHONE .TOTAl,
51 respond 49 respond (100) 98 respond 98 respond (296)
SEAL BEACH 9 1 10 0 0 10
ORANGE COUNTY 7 2 9 2 7 18
I
,
SOUTHERN CALIF. 0 0 0 2 4 6
L.A. AND CENTRAL
CALIFORNIA 4 3 7 5 4 16
CATALINA ISLAND 1 0 1 1 0 2
SAN DIEGO COUNTY 0 0 0 8 7 15
NORTHERN CALIF. 1 1 2 5 1 8
NOT REPORTED 4 1 5 1 2 8
- - - - -
_.-
26 8 34 24 25 83
OBSERVED WHEN? I
I
,
I
BEFORE 1980 2 1 I 3 1 1 5
,
1980·85 1 0 1 5 6 12
1986-88 3 1
I
4 I 5 7 16
1989
I
13 5 18 6 8 32I
i ,NOT REPORTED 7 1 8 7 3 18
discrete random variable, the distribution of the mean of Xin large samples will
approximate a normal distribution. Therefore, for the study sample of 296
respondents and for the site-specific samples of approximately 100, it follows
that the distributions of the means of the responses to the survey questions can
be approximated by the standard normal distribution. As a result, Student's t-
\
test will be applied in Tables 6 - 9 to test the Ho hypotheses.
As stated previously, the fifteen statements have been grouped into four
categories. The analysis discussion will refer to the statements by these
categories: Endangered, Native, Management, and Recreation. For a
description of these categories, please see Chapter Two.
The ENDANGERED group of responses, shown in Figures 9 - 11, looks
at preferences for the endangered birds versus common faxes. T1he clearest
preference is indicated for ENDANGERED 1 where 53%, of the respondents
selected "4". ENDANGERED 1 measures people's perceptions of the red fox
and whether endangered birds should be protected even if euthanasia of red
faxes is necessary. The strength of preference is less clearly delineated in
ENDANGERED 2 and ENDANGERED 3, where respondents' choices are more
divided between "2" and "4." However, the frequency of "votes" on these
statements suggest a tendency toward disagreement with ENDANGERED 2:
which measures whether protecting endangered birds is or is not an acceptable
reason for destroying [their] predators. The most frequent response is "agree" to
ENDANGERED 3, which test whether faxes deserve protection as well as
endangered species.
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Figure 9. Frequency Distirbuti'on
ENDANGERED 1
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Sll'Ongly Disagree 10 Strongly Agree
Even in non-native red faxes must be humanely put to sleep,
endangered birds must be protected.
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Figure 10. Frequency Distribution
ENDANGERED 2
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Protecting endangered birds species is not an acceptable reason for
destroying the birds' predators.
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Figure 11. Frequency Distribution
ENDANGERED 3
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Even if endangered birds and their eggs are eaten by non-native red
faxes, the non-native faxes deserve equal protection.
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The frequency distributions shown in Figures 12 - 15 are for the NATIVE
group, which looks at perceptions regarding native versus introduced (non-
native) species. The greatest frequency of responses are "neutral" to NATIVE 1
and NATIVE 2, the statements which test whether non-native foxes and non
native species are perceived as nuisances to California wildlife and
environments. However, agreement with NATIVE 3 suggest that "Native
species are valued more than introduced species." A nearly equal number of
respondents have stated "disagree" and "neutra.I" for statement NATIVE 4 about
red foxes representing potential danger to nearby neighborhoods.
Figures 16 - 20 are distributions of responses to the NATURAL
MANAGEMENT group which test perceptions about human intervention versus
natural habitat management strategies. Relatively clear preferences are
suggested for NATURAL MANAGEMENT 1 and NATURAL MANAGEMENT 2.
These test whether a preference for the coyote re-introduction option over
human control Of fox population, which is also stated to be the most humane
method of protecting endangered birds in the Wildlife Refuge.
Respondents are more divided between "2" and "4" on NATURAL
MANAGEMENT 3: "I would feel better knowing that captured red foxes were
permanently caged rather than humanely put to sleep." But, of all statements,
the strongest disagreement ,is shown with respect to NATURAL MANAGEMENT
4: "If a place were found to hold captured red foxes in captivity, my household
would contribute to a fund." Strong disagreement, "1". is recorded for 30% of
respondents, and 21 % of respondents have indicated "2". Lastly, response to
NATURAL MANAGEMENT 5 which test the perception whether coyotes
represent a potential danger to nearby neighborhoods shows a high frequency
of "4" answers suggests that the public perceives coyotes as a danger.
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Figure 12. Frequency Distribution
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Red foxes represent a nuisance to native wildlife in Southern California.
49
Figure 13. Frequency Distribution
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Non-native species are an environmental hazard in the state of California.
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Figure 14. Frequency Distribution
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I value California native animal species more than introduced species.
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Figure 15. Frequency Distribution
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The presence of non-native red foxes represents a potential danger to
nearby neighborhoods.
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Figure 16. Frequency Distribution
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Introducing coyotes to control red foxes is preferable to human control
of the fox population.
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Figure 17 Frequency Distribution
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Introducing coyotes as natural predators is the most humane method of
endangered species protection in the control area.
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Figure 18. Frequency Distribution
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I would feel better knowing that captured red foxes were permanently
caged rather than humanely put to sleep.
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Figure 19. Frequency Distribution
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If a place were found to hold captured red foxes in captivity, my
household would be willing to contribute to a fund.
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Figure 20. Frequency Distribution
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The presence of coyotes represents a potential danger to nearby
neighborhoods.
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Figures 21 - 23 show a high frequency of agreement with the recreation
value statements regarding enjoyment of viewing both birds and foxes,
RECREATION VALUES 1 and RECREATION VALUES 2. Lastly, responses to
RECREATION VALUES 3 indicate that 51 % of those sampled agree that
members of their households would visit Seal Beach National Wildlife Refuge if
the site were open to the public.
Table 6 provides the sample averages and median values for the fifteen
public perception questions. The median values provide an indication of how a
"vote" for or against would turn out, with 3 being neutral, less than 3 being
against the statement, and greater than 3 being in favor of it.
The average ranges shown in Table 6 are computed by using the
standard deviation and Student's t-statistic to calculate the confidence interval
in which statistical significance is 95%.
Hypotheses tested using a one-tailed test of significance are as follows:
ENDANGEREDO : x = 3
ENDANGERED1 : x > 3
ENDANGERED2 : x < 3
ENDANGERED3 : x < 3
NATIVEO : x = 3
NATIVE1-4 : x > 3
NATURAL MANAGEMENTO : x =3
NATURALMANAGEMENT1 :x>3
NATURAL MANAGEMENT2-5: x <3
RECREATION VALUESO : x = 3
RECREATIION VALUES1-3 : x >3
(three statements)
(four statements)
(five statements)
(three statements)
In each case, if the null hypothesis can not be rejected, no clear pUblic
preference is indicated by the survey resul,ts. Alternatively, if the null hypothesis
is rejected, it suggests that responses vary with what would have been
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I, enjoy bird watching.
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Figure 22. Frequency Distribution
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Figure 23. Frequency Distribution
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If the Seal Beach Wildlife Refuge in Orange County Were open to the
public, members of my household would visit the site.
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expected under random conditions.
Those statements in Table 6 denoted with an asterisk are statements
for which the averages are statisti,cally different from "3" (neutral). Of the
ENDANGERED statements, the sample average overall is significantly greater
than 3, which suggests that the public support protection of endangered birds
over common foxes. However, the null hypothesis can not be rejected for
ENDANGERED 3 which test whether the foxes deserve equal protection even if
they are eating endangered bird's eggs.
Results are less clear for the NATIVE group, where the null
hypothesis can not be rejected for NATIVE 1 which test whether red foxes
represent a nuisance to native wildlife in Southern California and NATIVE 2
which test whether non-native species are perceived to be an environmental
hazard in the state of California. However, an average response significantly
above 3 for NATIVE 3 does indicates a preference for native species over
introduced species.
The NATURAL MANAGEMENT group of hypothesis test the
respondents perception with regards to their preference for natural
management strategies over human intervention. The natural strategy
proposed at SBNWR is to reintroduce the native coyote to control the red fox
population. This management alternative is perceived as preferable and the
most humane strategy as indicated by mean sample values significantly greater
than 3 for both NATURAL MANAGEMENT 1 and NATURAL MANAGEMENT 2.
However, NATURAL MANAGEMENT 5, which test the perceived neighborhood
safety in relation to the reintroduction of the coyote suggest some trepidation
with this management alternative.
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TABLE 6. PUBLIC PERCEPTIONS OF IMPACTS.
TOTAL~296 RESPONDENTS) .
1 : STRONGLY DISAGRE ; 3 '" NEUTRAL; 5 '" STRONGLY AGREE
ENDANGERED
.MfM:I. STANDARD -VALUE MEDIAN
DEVIATION
1" Even if non-native red foxes must be
humanely put 10 sleep, endangered
birds must be proteeted. 3.65 .95 11.75 4
2- ProlBcling endangered bird species
Is not an acceptable reason for
destroying the birds' predalors. 2.68 1.00 -2.40 3
3 Even if endangered birds and their
eggs are ea1en by non-native red
foxes, the non-native foxes deserve
eqJal protection. 3.00 1.04 .99 3
.rw:tY.E
Bed foxes represent a nuisance to
native wildlife in Southern Califomia. 3.02 .92 .37 3
2 Non-native species are an environmental
hazard in the state of California. 3.02 .95 .36 3
3" I value California native animal species
more than intro<iJced species. 3.48 .93 8.86 4
4"" The presence of non-native red foxes
represents a potential danger to
nearby neighborhoods. 2.89 .88 -2.15 3
NATURAL MANAGEMENT
1" Introducing coyotes 10 control red
foxes is preferable 10 human control
of the fox population. 3.41 1.03 6.84 4
2" Introducing coyotes as natural
predalors IS the most humane method
of endangered spades protection
in the control area. 3.40 1.07 6.48 4
3 Iwoulcl feel better knowing that
captured red foxes were
~anendY caged rather than
umanely put to sleep. 2.91 1.15 -1.34 3
4 If a place were found 10 holcl
captured red foxes in captivity,
my household would be Willing
10 contribute 10 a h.md. 2.85 1.59 -1.62 2
5" The presence of coyotes represents a
a potential danger to nearby neighborhoods 3.29 .95 5.24 4
RECREATION VALUES
1" I enjoy bird watching 3S9 .85 13.94 4
2" I enjoy or woulcl enjoy seeing
free-roaming red foxes. 3.47 .89 9.07 4
3" If the seal Beach Wilcllife Refuge in Orange
Coun~ were open to the public, members
of my ousehold woulcl visit the site. 3.56 .97 9.91 4
• Mean response is greater than 3; statistical significance is at the 95% confidence level (t > , .65) .
•• Mean response is, in fact, less than 3: statistical significance is at the 95% confidence level (t <-, .65).
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The mean value found for NATURAL MANAGEMENT 3 does not
,indicate significant preference for keeping captured foxes in captivity, over
destroying them through euthanasia. However, the strong negative response
for NATURAL MANAGEMENT 4 show that the public would be unwilling to pay
for a captive program.
Lastly, for the three statements concerning recreation values, the null
hypothesis is rejected in each case. All mean values are significantly greater
than 3, suggesting a public preference for recreation options at SBNWR.
Tables 7 - 9 provide results for the same fifteen public perception
statements, but disaggregated by respondent group; surveys taken over the
telephone, at Sweetwater Marsh, and in the City of Seal Beach. Comparing
across samples, the results are as follows:
• In all survey areas, the mean response to the statement
ENDANGERED 1 which test whether the faxes should be put to
sleep in order to save the endangered species, is the only policy
statement for which the null hypothesis is rejected for all three
survey sites. In all instances the mean value is consistently above
3. The statement indicates a public preference for protecting
endangered birds over preservation of the common faxes.
• ENDANGERED 2, which test the respondents preference for
protecting the red faxes, shows statistical si:gnificance across all
respondents, However, for the telephone survey and Sweetwater
Refuge the mean value for responses is less than 3, indicating
disaQ'reement with the statement. Yet, mean responses to
ENDANGERED 2 in the City of Seal Beach average more than 3,
indicating agreement with the statement: protecting endangered
birds is not an acceptable reason to destroy the birds predators.
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• For the NATIVE statements, NATIVE 3, which test respondents
preference for native species versus introduced species,
has mean responses above 3 across all survey areas.
• For the NATURAL MANAGEMENT group, the results also differ by
area. As might be expected, respondents at Sweetwater (Table 8)
and over the general area (telephone survey, Table 7) agreed with
NATURAL MANAGEMENT 11 and NATURAL MANAGEMENT 2,
showing a preference for the coyote reintroduction strategy.
However, the public situated cJose to the site (Seal Beach survey)
showed no clear preference with respect to the two alternatives
proposing to reintroduce the coyote. However, across all survey
areas, NATURAL MANAGEMENT 5 has a mean response
significantly greater than 3.
• For the recreation values across all respondents, RECREATION
VALUE 1, which ask if the respondents enjoy birdwatching,and
RECREATION VALUE 2, which ask if the respondents would enjoy
seeing red foxes, (except at Bolsa Chica) show mean responses
over 3, and RECREATION VALUE 3 has mean responses over 3
except for the telephone survey.
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TABLE 7. PUBUC PERCEPTIONS OF IMPACTS.
TELEPHONE RESPONSES FOR THE REGION ~98 RESPONDENTS)
1 = STRONGLY DISAGREE; 3 = NEUTRAL; 5 = TRONGLY AGREE
ENDANGEREp MEAN STANDARD t- VALUE MEPIAN
DEV!ATION
l' Even if non-native red foxes must be
humanely put to sleep, endangered
birds must be protected. 3.91 .83 .00 4
2** Protectingen~ bird species
Is not an accepta reason for
destroying the birds' predators. 2,,61 1.04 -3.69 2
3- Even if endangered birds and their
eggs are eaten by non-native red
foxes, the non-native foxes deserve
equal protection. 2.74 .98 -2.61 2
&IIYE.
Red foxes represent a nuisance to
native wildlife in Southern California. 3.02 .95 .21 3
2- Non-native species are an environmental
hazard in the slate of California. 3.20 .94 2.10 3
3- I value California native animal species
more than introdJced species. 3.63 .88 6.72 4
4-- The presence of non-nalive red foxes
represents a potential danger to
nearby neighborhoods. 2.77 .86 -2.64 3
NATURAL MANAGEMENT
l' Introducing coyotes to control red
foxes is preferable to human control
of the fox population. 3.58 .97 6.09 4
2- Introducing coyotes as natural
predators IS the most humane method
of endangered species protection
in the control area. 3.48 1.02 4.38 4
3-- Iwould feel better knowing that
captured red foxes were
~anendY caged rather than
umanely put to sleep. 2.37 .99 ~.27 2
4 If a place were found to hold
captured red foxes in captivity,
my household would be willing
to contribute to a fund. 2.89 1.7'8 -.61 2
5- The presence of coyotes represents a
potential danger to nearby neighborhoods. 3.20 .91 2.19 3
RECREATION VALUES
1- I enjoy bird watching 3.65 .83 7.71 4
2- lenjoy or would enjoy seeing
free-foaming red foxes. 3.33 .88 3.69 4
3' If the Seal Beach Wildlife Refuge in Orange
Coun~ were open to the public, members
of my ousehold would Visit the site. 3.17 .93 1.00 3
• Mean response is greater than 3; statistical significance is at the 95% confidence level, (t > 1.65).
•• Mean response is, in fact. less than 3; statistical significance is at the 95% confidence level (t <-1.65).
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TABLE 8. PUBLIC PERCEPTIONS OF IMPACTS.
SWEETWATER REFUGE (98 RESPONDENTS)
1 =STRONGLY DISAGREE; 3 =NEUTRAL; 5 =STRONGLY AGREE
ENDANGERED
.MEAt::l. STANDARD I-VALUE MEDIAN
DEVIATION
1" Even if non~tive red faxes musl be
humanely pul to sleep, endangered
birds musl be protee1ed. 3.67 .77 8.68 4
2*" Protecting endangered bird species
Is nol an acceptable reason for
destroying the birds' predators. 2.73 1.04 -2..95 2
3" Even if endangered birds and their
eggs are eaten I:1t non~tive red
foxes, the non-native faxes deserve
~a1 protection. 3.24 .95 2.07 4
~
Red faxes represent a nuisance to
native wildlife in Southern California. 2.89 .00 -1.35 3
2 Non-native species are an environmental
hazard in the state of California. 3.00 .91 0 3
3" I value California native animal species
more than introduced specjes. 3.40 .92 4.28 4
4 The presence of non-native red foxes
represents a potential danger to
nearl:1f neighborhoods. 2.93 .84 -1.17 3
NATUBALMANAGEMENT
1" Introducing coyotes to control red
faxes is preferable to human control
of the fox population. 3.57 .91 6.17 4
2* Introducing coyotes as nabJraI
predators IS the most humane method
of endangered species protection
in the control area 3.65 .00 7.11 4
3 I would feel better knowing that
captured red foxes were
permanendy caged rather than
humanely put to sleep. 3.00 1.04 0 3
4'" If a place were found to hold
captured red faxes in captivity,
my household would be willing
to contribute to a fund. 2.67 1.58 2.00 2
5" The presence of coyotes represents a
potential danger to nearby neighborhoods. 3.23 .95 2.38 4
RECREATION VALUES
1" I enjoy bird watching 3.83 91 8.96 4
2" lenjoy or would enjoy seeing
free;oaming red foxes. 3.76 .81 9.24 4
3" If the Seal Beach Wildlife Refuge in Orange
Coun~ were open to the public, members
of my ousehold would VIsit the site. 3.79 .92 8.46 4
• Mean response is greater than 3; statistical significance is at the 95% confidence lellel (t > 1.65) .
•• Mean response is, in fact, less than 3; statistical significance is at the 95% confidence lellel (t "'1.65).
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TABLE 9. PUBLIC PERCEPTIONS OF IMPACTS.
CITY OF SEAL BEACH (100 RESPONDENTSt .
1 =STRONGLY DISAGREE; 3 =NEUTRAL; 5 =STRONG Y AGREE
ENDANGERED
.MWi STANDARD t- VALUE MEDIAN
DEVIATION
1· Even if non-nalive red foxes must be
humanely put to sleep, endangered
birds must be prolecled. 3.37 1.14 322 4
2* Protectingen~ bird species
Is not an accep reason for
destroying the birds' predators. 3.20 1.06 1.99 4
3* Even if endangered birds and their
eggs are ealan by non-nalive red
foxes, the non-nalive foxes deserw
equal protection. 3.19 1.13 1.71 4
NAIl.Y.E.
Red foxes represent a nuisance to
nalive wildlife in Southern California. 3.15 .96 1.55 3
2 Non-naliw species are an environmental
hazard in the state of California. 2.00 .94 -1.05 3
3· I value California nalive animal species
more than introduced species. 3.40 .99 4.02 4
4 The presence of non-nalive red foxes
represents a potential danger to
nearby neighborhoods. 2.96 .94 -.21 3
NATURALMANAGEMfNT
Introducing coyotes to control red
foxes is preferable to human control
of the fox population. 3.00 1.13 70 3
2 Introducing coyotes as natural
predators IS the most humane method
of endangered specles protection
in the control area 3.00 1.19 .66 3
3· !would feel better knowing that
captured red foxes were
~anenllY caged rather than
umanely put to sleep. 3.35 1.20 2.90 4
4 If a place were found to hold
captured red foxes in captivity,
my household would be willing
to conlribute to a fund. 2.99 1.38 -.07 3
5· The presence of coyotes represents a
polanliaJ danger to nearby neighborhoods. 3.43 .99 4.32 4
RECREATION VALUES
1· I enjoy bird watctling 3.59 .82 7.16 4
2* lenjoy or would enjoy seeing
free-roaming red foxes. 3.34 .92 3.68 4
3* If the Seal Beach Wildlife Refuge in Orange
Coun~ were open to the public, members
of my ousehold would VIsit the site. 3.72 .95 7.54 4
• Mean response is greater than 3; statistical significance is at the 95% confidence level (t > 1.65).
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CHAPTER FIVE
CONCLUSIONS, SUGGESTIONS FOR FURTHER STUDIES AND CLOS~NG
A. CONCLUSIONS AND SUGGESTIONS FOR FURTHER STUDIES
Comparing public values in Table 6 for the animal species affected by
the program, responses are ambiguous about the extent to which foxes and
non-native species represent environmental hazards/nuisances in California.
However, individuals express high positive values for native over non-native
species (NATIVE 3). Also, perceptions are such that the red fox is not viewed as
a potential danger to nearby neighborhoods (NATIVE 4).
The recreation/aesthetic values in Table 6 show high public values for
bird watching, and a positive but slightly lower value for viewing free-roaming
red foxes. The citizens interviewed also show a very positive preference for
visi,ting Seal Beach National Wildlife Refuge if it were open to the public.
The values measured in ENDANGERED 3 and NATURAL
MANAGEMENT 3 are ambiguous, with no clear consensus as to whether red
foxes deserve equal protection or whether permanently caging captured foxes
is preferred to euthanasia. However, the strongly negative response to
MANAGEMENT 4 indicates that the majority of households would not be willing
to contribute to a fund to be used to cover costs of live Qapture and maintenance
of foxes in captivity.
Since only a minority of respondents report a hypothetical willingness-to-
pay to fund the care of red foxes held in captivity, there is some evidence to
support the notion that only those citizen groups concerned with saving the red
fox should cover the costs of such programs. This may be especially true given
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the overall negative view registered across the sample in response to funding
the live capture alternative. Future studies may investigate the public's
willingness to fund endangered species programs.
The strongest positive preference is for protecting endangered birds
even if red foxes were to be put to sleep humanely. The strongest negative
response is registered for protecting the predators over protecting endangered
birds. Strong positive responses are found for reintroduction of coyotes as
beinQl the most humane method of endangered species protection at Seal
Beach National Wildlife Refuge, even though fears for neighborhoods from
coyotes are regi.stered in NATURAL MANAGEMENT 5. Such public fears must
be assuaged t.hrough education and public awareness if such a policy is
pursued. Surveyors who asked interviewees for additional comments on
habitat management strategies were repeatedly told that human intervention
has encroached on natural areas too much atready.
In summary, we can conclude that community responses, as indicated by
these respondents' views, are positive when native, endangered b'rds are
protected, even if predators must be euthanized. However they would prefer an
arternate to destroying the red foxes but are unwilling to pay to keep them alive
in captivity. This may be more a reaction to the conditions of such a program
rather than their views on protecting the foxes. Further studies may want to
investigate this value perception further as well as people's willingness to pay
for endangered species management. Finally, the results of this study suggests
that the public strongly favors reintroduction of the coyote which would protect
the endangered birds through native habitat restoration and re-instating a
natural predator-prey balance in the food chain.
A final note about this study for the USFWS: At the onset of this project
the coyote management strategy was favored by the resource managers but not
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pursued because they feared a high level of negative public response from the
neighboring areas due to the negative perception of coyotes. At the time of this
writing, the entire study had been submitted to the USFWS. As a result of the
pUblic perception findings of this study, the management plan now calls for
reintroduction of coyotes after further study. An expansion on this study could
include developing and implementing an education campaign on the
importance of endangered species management, habitat protecNon and
coexisting with wildl'ife in urban areas, Le. coyotes. Following the education
campaign, repeat the survey to measure a change, if any, in respondent's
perceptions. This could test for most effective method of perception change in
different user groups as well as for entire sampling population.
B. CLOSING REMARKS
Coastal development, endangered species, pollution, loss of habitat,
ozone depletion, global change are terms that have become household words
in the last twenty years. The world's environmental state is becoming more of a
concern to the people in this country. At the same time, these people are
playing an ever increasing role in the policies affecting the environment. Public
awareness of human impacts on the environment has brought about many
changes of management strategies in recent years as special interest groups
have "fought" to preserve the natural environment. Simultaneous'ly, public
concern has stymied some resource protection efforts which have been viewed
as detrimental to a species, habitat or cause. Special interest groups, with their
specific agendas, frequently pit themselves against wildlife managers as one
species' survival must take precedence over another. These actions frequently
cause costly, delays, both in terms of money and survival rates of the resource.
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To avoid such drawbacks, effective public participation must be fostered and
encouraged throughout the management process.
Education is the first step towards effective public participation in coastal'
management, as well as all resource management. However, conventional
education efforts alone may not change public perception. Conventional
methods can be defined as distributing information without the benefit of
understanding how the public perceives or views the material. ,In contrast, a
more appropriate method is to develop an education p'lan in which goals and
objectives are defined, target audiences and their concerns are identHied, and
specific programs are designed to meet the particular needs of each audience.
Built into this plan ·is the constant avenue to receive and review public
perception and reactions to management issues.
Education and information dissemination is not limited to only the
general public. This can be viewed as a three-way flow of information. The
scientific community must adequately communicate to the general public as
well as decision makers the results of their research in a comprehensive and
timely manner. The data and information provided will allow the policy makers,
resource managers and the public to make educated decisions as to the use
and management of specific resources or habitats. The policy makers must
learn to identify perceptions and beliefs, and incorporate them into the decision-
making process. In cases where the the general population perceive of issues
which can not be implemented for ecological, social
'
, technical of economical
reasons, these people must be informed as to the reason why. The politicians
must be attuned to the public's concerns no matter how inaccurate or
scientifically unfounded it is concerning the specific issues. The researchers
must explore the views of the public as well as the natural workings of the
ecosystem or species in questions. And finally I all involved must take the
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responsibility to educate themselves and others about the -entire issues. It may
be unreasonable to ask every single citizen of the United States to become an
expert on global change or population surv,ival rate. However, it is not
unreasonable to ask citizens to learn about the ,issues and communicate
concerns to policy makers.
The very structure of the United States' decision making system
mandates public participation. Whether it be citizens writing their congressional
representatives or presenting comments at pUblic hearings, the public is
involved in environmental issues. As their attitudes and perceptions change
towards the environment and coastal resources, so shall the policies evolve
which manage the resources. This is a vital role the public plays in the survival
of certain species, protection of sensitive coastal habitats and in general, the
future of their world. It is this public support for ecological causes that have
produced much of the "environmentally protective" legislation of the past twenty
years. However, an ill-informed or incompletely informed public can create just
as many detrimental impacts on the environment as a silent public.
The complex relationships in ecosystems are being tampered with by
human intervention. As researchers, resource managers, decision makers and
the public learn more about these intricate interrelationships, they are favoring
less and less human intervention. Perhaps a broader approach to management
would not highlight species protection but rather habitat protection. In this
approach all species in the area would register the same weight on a value
scale, for it is not the individual species which is so much valued as that
species' role in the overall health of the habitat. However, this possibility can be
investigated only if efforts are made to educate the public.
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APPENDIX
SOCIO-ECONOMIC SURVEY
DEPARTMENT OF ECONOMICS
COLLEGE OF ARTS AND LETTERS
SAN DIEGO STATE UNIVERSITY
SAN DIEGO CA 92182-0379
(619) 594-1675
ENDANGERED SPECIES PROTECTION PROGRAM STUDY
BACKGROUND INFORMATION
Hello. I am a student researcher at San Diego State UniversITy. We are stUdying coastal
wetland species management. We are looking at policies which try to protect
endangered species at the 1000 acre National Wilc:~rte Refuge in Seal Beach. Orange
County. This information will be available to help locel and federaJ agencies make
future Wildlife Refuge plans.
There are many plant and animal species in Southem Califomia's coastal wetland
habITats. Sometimes different species directly compete with each other for the use of
these remaining wetlands.
Recently. at the Seal Beach National Wildlife Refuge there have been excessive
reductions in endangered birds' fledglings and eggs. There is strong evidence of
predation by red foxes. a non-native. non-endangered species. which was
accidentally introduced by humans to the Orange County area. At one time. the fox
population was controlled by the presence of another predator, the native coyote. But
coyotes have been removed from the refuge and the fox population has grown very. ,
rapidly.
The National Endangered Species Act requires the Federal government to protect the
endangered birds; by federal law this mandate must be met. Possible solutions include
the removal of non-native red foxes, or re-introduction of native coyotes which act as
population control on red foxes and other small mammals.
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THE CALIFORNIA STATE UNIVERSiTY
Public Perceptions of Impacts
Please indicate whether you agree strongly, agree, are neutral, disagree, or disagree
strongly with each of the following statements.
5 strongly agree
4 agree
3 neutral
2 disagree
1 strongly disagree
1. I have seen free-roaming red foxes in California.
if agree. where and when? _
2. I enjoy bird watching.
3. If the Seal Beach Wildlife Refuge in Orange County were open to the public.
members of my household would visit the site.
4. Red foxes represent a nuisance to native wildlife in Southern California.
5. I would feel better knowing that captured red foxes were permanently
caged rather than humanely put to sleep.
6. Protecting endangered bird species is not an acceptable reason for destroying the
birds' predators.
7. Introducing coyotes as natural predators is the most humane method of
endangered species protection in the control areO'.
8. The presence of non-native red foxes represents a potential danger to
nearby neighborhoods.
9. Even if endangered birds and their eggs are eaten by non-native red foxes. the non-
native foxes deseNe equal protection.
10. Nonnative species are an environmental hazard in the state of California.
11. Even if non-native red foxes. must be humanely put to sleep. endangered birds must
be protected
'
.
12. I enjoy or would enjoy seeing free roaming red foxes.
13. The presence of coyotes represents a potential danger to nearby neighborhoods.
14. I value California native animal species more than introduced species.
15. Introducing coyotes to control red foxes is preferable to human control of the
fox population.
16. If a place were found to hold captured red foxes in captivity. my household would be
willing to contribute to a fund.
If agree. How mUCh. assuming each household would pay the average stated
am 0 unt? S _
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Socio-Economic Characteristics
To make sure we get a good cross sampling of the population. I need to ask a few
questions about you.
1. Were you aware that the Seal Beach National Wildlife Refuge exists and is home to
five(5) endangered bird species?
2. Where are you from? City. State
3. How many times per year do you visit a Wildlife Refuge?
4. Are you a member of any conservation organization?
5. Do you hunt or fish?
6. What is you age?
7. What is your hig'hest grade of education completed?
8. From the categories listed. what is your yearly household income?
A. LESS THAN $5.000 E. $40.000 - $54.999
B. $5.000 - $14.999 F. $55.000 - $69.999
C. $15.000- $24.999 G. $70.000 - $99.999
D. $25.000- $39.999 H. $lOO.coJ OR MORE
That is the last question. Thank you for input. time and patience.
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